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[57] ~ ABSTRACT

To switch a frequency of an output signal of a voltage
controlled oscillator from a first frequency to a second
frequency, a controller provides to a variable frequency

divider such a frequency divisor that the voltage controlled
oscillator produces a signal having a predetermined fre-

quency ranging between the first and second frequencies.
When the detected frequency of the signal output by the
voltage controlled oscillator reaches a predetermined
frequency, the controller changes the frequency divisor
provided to the variable frequency divider to such a fre-
quency divisor that the voltage controlled oscillator pro-
duces a signal having the second frequency.

11 Claims, 7 Drawing Sheets
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PLL FREQUENCY SYNTHESIZER
EMPLOYING PLURAL CONTROL
FREQUENCIES TO MINIMIZE OVERSHOOT

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a PLL frequency
synthesizer, and more particularly to a PLL frequency syn-
thesizer for switching frequencies at high speed.

2. Description of the Related Art

A phase looked-loop (PLL) frequency synthesizer is used
in a transmitter and/or a receiver in a radio apparatus and the
like for the purpose of generating a desired frequency. The
PLL frequency synthesizer is constituted by a reference
oscillator, a voltage controlled oscillator (VCO), a phase
comparator and a low-pass filter (ILPF). The phase compara-
tor detects a phase difference between an output frequency
of the reference oscillator and an output frequency of the
VCO. A signal corresponding with this phase difference is
supplied as a control voltage to the voltage controlled
oscillator through the LPE

When this type of PLL frequency synthesizer is used in,
e.g., mobile communication, high speed frequency switch-
ing is desired. Then, a PLL frequency synthesizer for
switching frequencies at high speed is disclosed in, for
example, Japanese Laid-Open Patent Application No.
214925/1991 (JP-A-03-214925). In this PLL frequency
synthesizer, a switch is provided in parallel with the LPF as
a loop filter. The switch is turned on when the frequency
locking is started in the frequency switching operation and
the input/output of the LPF is short-circuited, thereby sup-
plying the control voltage corresponding with the phase
difference to the VCO without the LPF.

In the above PLL frequency synthesizer, however, the
response characteristics of the loop become unstable or
switching noise is generated when the switch is turned off.
Further, since the voltage which has already been charged in
the loop filter is different from the control voltage for

generating a desired frequency, the control voltage supplied
to the VCO fluctuates. -

As to the VCO, one having high modulation sensitivity
with which the oscillation frequency greatly varies due to a
small change in the control voltage is usually used. When
noise is generated or the control voltage fluctuates as
described above, the oscillation frequency therefore fluctu-
ates even 1f it approaches a desired frequency. The time for
locking the frequency is thus prolonged.

In addition, the conventional PLL frequency synthesizer
stabilizes the oscillation frequency at a desired frequency
only after repeatedly overshooting the desired oscillation
frequency during frequency. Accordingly, there occurs such

a problem that this overshooting locking prolongs the
frequency-locking time.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide
a PLL frequency synthesizer with which noise or the fluc-
tuation of the control voltage due to change-over of the
switch is not generated even though the PLL frequency
synthesizer switches frequency at high speed.

It 1s another object of the present invention to provide a
PLL frequency synthesizer which enables stable frequency-

locking operation even though the PLL frequency synthe-
sizer switches frequency at high speed.

It is still another object of the present invention to provide
a PLL frequency synthesizer which can suppress overshoot-
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2

ing of the oscillation frequency when the PLL frequency
synthesizer switches frequency at high speed.

It is a further object of the present invention to provide a
PLL trequency synthesizer which can switch frequencies at
high speed.

The PLL frequency synthesizer according to the present
invention includes: a voltage controlled oscillator for out-
putting an oscillation signal having an oscillation frequency
corresponding to a control voltage; a first variable frequency
divider for dividing the oscillation frequency of the oscil-
lation signal to supply a frequency-divided first frequency
division signal; a reference frequency oscillator for supply-
ing a reference signal having a reference frequency; a fixed
frequency divider for dividing the frequency of the reference
signal by a predetermined frequency divisor to supply a
frequency-divided second frequency division signal; a phase
comparator for comparing the first frequency division signal
with the second frequency division signal to detect a phase
difference and supplying a phase difference voltage corre-
sponding with the phase difference; a loop filter for con-
verting the phase difference voltage into the control voltage;
and a control circuit for firstly producing a frequency which
is substantially equal to a desired frequency when changing
the oscillation frequency and secondly controlling in such a
manner that the voltage controlled oscillator oscillates at the
desired frequency.

Preferably, the control circuit may indicate a first fre-
quency divisor to the first variable frequency divider when
changing the oscillation frequency and direct a second
frequency divisor corresponding with the desired frequency
to the first variable frequency divider when the oscillation
frequency reaches a predetermined frequency.

In addition, it is preferable that the control circuit
includes: a frequency detector for detecting a frequency of
the oscillation signal; and a confroller for indicating to the
first variable frequency divider a first frequency divisor
which is used for producing a predetermined frequency
between an oscillation frequency before the voltage con-
trolled oscillator switches the oscillation frequency and an
oscillation frequency after the same switches the oscillation
frequency and directing a second frequency divisor to the
first variable frequency divider in such a manner that the
oscillation frequency after switching is produced when the
frequency detected by the frequency detector reaches the
predetermined frequency.

When the first oscillation frequency is changed to the
second oscillation frequency, the control circuit may supply
to the first variable frequency divider such a first frequency
divisor that the voltage controlled oscillator oscillates at a
third oscillation frequency between the first oscillation fre-
quency and the second oscillation frequency and supply
such a second frequency divisor that the second oscillation
frequency is produced when the oscillation frequency of the
voltage controlled oscillator first approximates and moves
away from the second oscillation frequency.

According to the present invention, when changing the
oscillation frequency, the frequency divisor of the variable
frequency divider is first controlled in such a way that a
frequency slightly different from a desired frequency is
produced, and the frequency divisor is then changed to such
a frequency divisor that the desired frequency is produced
when the oscillation frequency approximates the desired
frequency, thus carrying out rapid and stable frequency
changing while suppressing overshooting.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects, features and advantages of this
invention will become more fully apparent from the follow-
ing detailed description taken with the accompanying draw-
ings in which:



5,661,440

3

FIG. 1 1s a structural block diagram showing a conven-
tional PLL frequency synthesizer;

FIG. 2 is a structural block diagram showing a preferred
embodiment according to the present invention;

FIG. 3 is a view showing output frequencies of a PLL
frequency synthesizer according to the present invention;

FIG. 4 is an operational flowchart of the controller illus-
trated in FIG. 2;

FIG. 5 is a structural block diagram showing another
embodiment according to the present invention;

FIG. 6 is a structural block diagram showing still another
embodiment according to the present invention; and

FIG. 7 is a structural block diagram showing a further
embodiment according to the present invention.

In the drawings, the same reference numerals denote the
same structural elements.

DESCRIPTION OF THE PREFERRE
EMBODIMENTS |

First, to facilitate an understanding of the present

invention, a conventional PLL frequency synthesizer will be
described with reference to FIG. 1.

In FIG. 1, there is shown a PLL frequency synthesizer
represented by simplifying the PLL frequency synthesizer
disclosed in the above-described Japanese Laid-Open Patent
Application No. 214925/1991 for facilitating its explana-
tion.

In FIG. 1, the PLL frequency synthesizer includes a phase
locked loop (PLL) circuit 27, an analog switch 28 and a
phase difference detecting circuit 29. The PLL circuit 27 is
constituted by: a reference frequency oscillator 21; a phase
comparator 22; a voltage controlled oscillator (VCO) 23; a
loop filter 24; a fixed frequency divider 25; and a variable
frequency divider 26.

The VCO 23 controls a frequency of an output signal 102
in accordance with a control voltage 101. The variable
frequency divider 26 divides the frequency of the output
signal 102 of the VCO 23 and supplies a first frequency
division signal 107 to the phase comparator 22. The refer-
ence frequency oscillator 21 outputs a reference signal 103
having a reference frequency. The fixed frequency divider
25 divides the frequency of the reference signal 103 and
supplies a second frequency division signal 108 to the phase
comparator 22. The phase comparator 22 compares the
phase of the first frequency division signal 107 with that of
the second frequency division signal 108 and supplies a
control voltage 104 corresponding to a phase difference. The
loop filter 24 provided with a capacitor smoothes the control
voltage 104 and supplies a stable control voltage 101. The
phase difference detecting circuit 29 supplies a switch
control signal 106 in response to a phase difference signal
105 representing the phase difference from the phase com-
parator 22. The phase difference detecting circuit 29 so
controls as to close the analog switch 28 when the phase
difference exceeds a predetermined value. Thereafter, the
phase difference detecting circuit 29 so controls as to open
the analog switch 28 when the phase difference becomes less
than the predetermined value. The analog switch 28 is
provided in parallel with the loop filter 24 and is turned on
or off in response to the switch control signal 106.

In the PLL frequency synthesizer, the analog switch 28 is
turned off when the phase difference indicated by the phase
difference signal 10S is below a predetermined value. At this
time, the response characteristics of the loop become
unstable. The switching noise is also generated. Further,
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since the voltage charged in the loop filter 24 is different
from the control voltage 104, the control voltage 101 which
is to be supplied to the VCO 23 fluctuates.

Accordingly, the frequency-locking time is prolonged
because of the fluctuation of the control voltage 101,
although the oscillation frequency approximates a desired
frequency. |

Further, the repetition of overshooting of the oscillation
frequency prolongs the frequency-locking time.

The present invention will now be described in connec-
tion with FIGS. 2 to 6.

FIG. 2 is a block diagram showing a preferred embodi-
ment according to the present invention. The PLL frequency
synthesizer according to the present invention is constituted
by a PLL circuit 7 and a control circuit 16. The PLL circuit
7 mcludes: a reference frequency oscillator 1; a fixed fre-
quency divider 2; a phase comparator 3; a loop filter 4; a
voltage controlled oscillator 5; and a variable frequency
divider 6. The control circuit 16 is composed of: a counter
9; a register 10; a data comparator 11; a memory 12; and a
controller 13.

The VCO 3 supplies an oscillation signal 202 having an
oscillation frequency corresponding with a control voltage
201 to the variable frequency divider 6. The variable fre-
quency divider 6 divides the frequency of the oscillation
signal 202 in response to a first control signal 207 and
supplies a first frequency division signal 203 to the phase
comparator 3. The reference frequency oscillator 1 supplies
a reference signal 204 having a reference frequency to the
fixed frequency divider 2. The fixed frequency divider 2
divides the frequency of the reference signal 204 with a
predetermined frequency division ratio and supplics a sec-
ond frequency division signal 205 to the phase comparator
3. The phase comparator 3 compares the phase of the first
frequency division signal 203 with that of the second
frequency division signal 205 and supplies a control voltage
206 corresponding with a phase difference to the loop filter
4. The loop filter 4, which is preferably provided with a
capacitor, smoothes the control voltage 206 and outputs a
stable control voltage 201.

When the oscillation frequency of the oscillation signal
202 is changed, to the controller 13 is supplied from a
non-illustrated circuit a data signal 208 indicating a desired
frequency which is intended to be finally output from the
synthesizer. In response to this supply, the controlier 13
outputs the first control signal 207 for controlling a fre-
quency divisor of the variable frequency divider 6. At this
time, the controller 13 supplies to the variable frequency
divider 6 a confrol signal which indicates a frequency
divisor smaller than a frequency divisor which instructs to
output the desired oscillation frequency. Preferably, a fre-
quency lower than the desired frequency is read out of a
memory (not shown) in the controller 13 in response to the
data signal 208. Then, the controller 13 calculates the
frequency divisor corresponding to the frequency lower than
the desired frequency. The PLL circuit 7 so operates as to
lock at a frequency lower than a desired frequency in
response to the control signal 207.

The controller 13 outputs to the counter 9 a reset signal
209 for resetting the counter 9 every predetermined time.
Simultaneously, the controller 13 supplies a second control
signal 210 to the register 10.

The counter 9 counts the oscillation signal 202 and
supplies a counted value 211 to the register 10. The counter
9 resets the counted value in accordance with the reset signal
209 from the controller 13. The register 10 accumulates the
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counted value 211 and supplies data 212 corresponding with
the counted value 211 to the data comparator 11 in accor-
dance with the second control signal 210. Since the second
control signal 210 and the reset signal 209 are simulta-
neously output from the controller 13, the data 212 corre-

sponds with the oscillation frequency of the oscillation
signal 202.

In the memory 12 are stored frequency data correspond-
ing to a plurality of frequencies. The memory circuit 12
supplies frequency data 213 indicating lower frequencies
than a desired frequency to the data comparator 11 in
response to the data signal 208. The data comparator 11
compares the frequency data 213 with the data 212 from the
register 10. When both the data are found to be coincident
with each other as a result of comparison, a coincidence
signal 214 representing the coincidence is supplied to the
controlier 13. In response, the controller 13 supplies to the
variable frequency divider 6 the first control signal 207
indicating such a frequency divisor that the synthesizer
outputs a desired oscillation frequency.

In this way, the frequency synthesizer is first controlled so
as to produce a frequency lower than a desired frequency.
The frequency synthesizer is then controlled so as to pro-
duce the desired frequency when the oscillation frequency
approximates the desired frequency. Preferably, the fre-
quency divisor used for frequency-dividing the oscillation
signal of the VCO may be set to such a value that the
synthesizer produces frequency lower than the desired fre-
quency. When the oscillation frequency becomes close to the
desired frequency, the frequency divisor is set to such a
value that the synthesizer produces the desired frequency.
The timing at which this frequency divisor is changed is
previously obtained by experiments and the like so as to
reduce overshooting and rapidly lock to the desired fre-
quency. In the above embodiment, the frequency data 213
which control the timing at which the frequency divisor is
changed are obtained by calculating based on a response
characteristic of the loop or by experiments in advance and
stored in the memory 12.

FIG. 3 illustrates the relationship between the osciflation
frequency and the time when the frequency divisor is
changed in the PLL frequency synthesizer according to the
present invention.

Referring to FIG. 3, a curve 30 indicated by a solid line
represents the oscillation frequency of the voltage controlled
oscillator 5 shown in FIG. 2. A curve 31 indicated by a
broken line represents the oscillation frequency in a case
where a frequency divisor nl comresponding to a desired
frequency f2 is directed to the variable frequency divider. A
curve 32 indicated by an alternate long and short dash line
denotes the oscillation frequency in a case where a fre-
quency divisor n2 corresponding to a frequency f3 lower
than the desired frequency is directed to the variable fre-
quency divider. The curves 31 and 32 show that the oscil-
lation frequency is converged to a frequency corresponding
with a directed frequency divisor while repeating the
overshooting, respectively.

A description will now be given as to the case where the
oscillation trequency is changed from fl to f2. In the
above-mentioned embodiment, the frequency divisor is first
set to the frequency divisor n2 as shown by the curve 32, and
the oscillation frequency traces the same locus with the
curve 32. The frequency divisor is then changed from n2 to
nl when the oscillation frequency becomes 4 at the time t1.
As aresult, the frequency is rapidly stabilized at the desired
frequency 2 with the overshooting being reduced, as com-
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pared to the curve 31. The frequency {4 is stored in the
memory 12 as a data frequency in accordance with the
oscillation frequency f2. That is, the frequency f4 which is
the timing for changing the frequency divisor with which the
trequency f1 is rapidly changed to f2 is previously obtained
by experiments and the like, and the frequency f4 is stored
in the memory 12 in accordance with the data signal
representing the oscillation frequency f2. Similarly, the
frequency which is the timing for changing the frequency
divisor corresponding with each oscillation frequency is
previously stored in the memory 12. When the data signal
208. indicating the oscillation frequency f2 is supplied to the
controller 13, the controller 13 sends the first control signal
207 representing the frequency divisor n2 to the variable
frequency divider 6. The counter 9 counts the oscillation
frequency and supplies the counted value 211 to the register
10. The register 10 sends to the data comparator the data
corresponding with the counted value, i.c., the data 212
representing the oscillation frequency. Upon receiving the
data signal 208 indicating the oscillation frequency f2, the
memory circuit 12 sends the frequency data 213 represent-
ing the frequency f4 to the data comparator 11. The data
comparator 11 compares the frequency data 213 with the
data 212. In other words, the data comparator 11 detects
whether the oscillation frequency becomes f4. When the
oscillation frequency becomes f4, the data comparator 11
feeds the coincidence signal 214 to the controller 13. In
response to this signal, the controller 13 sends the first
control signal 207 indicating the frequency divisor nl.

FIG. 4 illustrates the operational flowchart of the control-
ler 13.

Upon receiving the data signal 208 used for changing the
frequency to f2 from f1 (step S401), the controller 13
calculates the first frequency divisor n2 corresponding with
the data signal 208 and supplies the first control signal 207
indicating this first frequency divisor to the variable fre-
quency divider 6 (step S402). As described above, the first
frequency divisor has such a value that a frequency lower
than a desired frequency is output. When a predetermined
time t lapses (step S403), the reset signal 209 and the second
control signal 210 are sent to the counter 9 and the register
10, respectively (step S404). Subsequently, when the coin-
cidence signal 214 is fed from the data comparator 11 (step
S405), the second frequency divisor nl used for outputting
a desired frequency is calculated, and the first control signal
207 representing this second frequency divisor is supplied to
the variable frequency divider 6 (step S406).

FIG. S is a block diagram showing another embodiment
of this invention. As shown in FIG. 5, the arrangement in
which the variable frequency divider 8 is provided within
the control circuit 17 is different from the embodiment
iltustrated in FIG. 2. Since other configurations are substan-
tially similar to those of the embodiment in FIG. 2, the
eXplanation of the operation will be omitted in order to avoid
the repetition. The variable frequency divider 8 submits the
frequency of the oscillation signal 202 to frequency division
in accordance with a third control signal 215 from the
controller 13 and outputs the thus-divided signal as a third
frequency division signal 216 to the counter 9. Preferably.
the frequency of the third frequency division signal 216
from the variable frequency divider 8 may be higher than the
frequency of the first frequency division signal 203 from the
variable frequency divider 6.

With this operation. the counting numbers in the counter
9 are decreased. The counter 9 is therefore constituted by a
counter whose maximum counting number is small. That is,
the burden to the counter 9 is reduced.
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FIG. 6 is a block diagram showing still another embodi-
ment of the present invention. In FIG. 6, the arrangement in
which a memory 14 is provided and the memory 12 is
controlled by the controlier 13 is different from that of the
embodiment shown in FIG. 2. The overshooting in the
locking operation of the PLL frequency synthesizer varies
depending on the difference between the frequencies before
and after the frequency output from the PLL frequency
synthesizer is switched. The frequency data 213 should be
changed on the basis of the difference. The frequency before

switching 1s stored in the memory 14 by the controller 13 in
such a manner that the frequency divisor of the variable

frequency divider 6 can be switched at an optimum timing.
The controller 13 obtains the difference between the fre-
quencies before and after the switching and finds the timing
for switching the frequency divisor of the variable frequency
divider 6 on the basis of this difference in frequency. The
controller 13 calculates the difference and the frequency
supplied to the data comparator 11 from the memory 12. The
memory 12 outputs the frequency data addressed by the
controller 13. Then, the controller 13 calculates the fre-
quency divisor of the variable frequency divider 6. Such an
operation can reduce the overshooting in the locking opera-
tion.

FIG. 7 1s a block diagram showing a further embodiment
of the present invention. In FIG. 7, the difference from the
embodiment illustrated in FIG. S is that the memory circuit
15 to which data can be written is provided instead of the
memory circuit 12. Referring to FIG. 7, the frequency data
213 from the memory 15 is confrolled in response to an
optimuin third frequency division signal 216 of the variable
frequency divider 8. Namely, the frequency data 213 which
is a reference for comparison in the data comparator 11 can
. be changed. With this operation, the controller 13 can
rewrite the frequency data 213 which is a reference for
comparison in the data comparator 11 in accordance with the
data signal 213, thus carrying out the appropriate compari-
SON.
In the above-described embodiments, a frequency divisor
such that the synthesizer can output a frequency lower than
a desired frequency is directed to the variable frequency
divider, and a frequency divisor comresponding with the
desired frequency is indicated to the variable frequency
divider 6 when the oscillation frequency becomes a prede-
termined frequency.

In the present invention, however, after a frequency
divisor for indicating a frequency lower than a desired
frequency is set, the oscillation frequency may be constantly
monitored, and the frequency divisor may be changed when
the oscillation frequency reaches a frequency slightly lower
than a desired frequency.

Although the oscillation frequency is changed from a
lower frequency to a higher frequency in the above-
described embodiments, the oscillation frequency may be
changed from a higher frequency to a lower frequency. In
this case, first the frequency higher than the desired fre-
quency is selected. :

In addition, the timing for changing the frequency is not
restricted to the first time when the oscillation frequency
reaches the frequency data from the memory circuit, and it
may be set to the second time or others.

As described above, according to the present invention,
the stable frequency-locking operation is enabled. Further,
since the overshooting of the oscillation frequency is
suppressed, the frequency can be changed at high speed.

While the invention has been described with reference to
specific embodiments thereof, it will be appreciated by those
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skilled in the art that numerous variations, modifications,
and embodiments are possible, and accordingly, all such
variations, modifications and embodiments are to be
regarded as being within the spirit and scope of the inven-
tion.

What is claimed is:

1. A PLL frequency synthesizer comprising:

a voltage controlled oscillator for supplying an oscillation
signal having an oscillation frequency corresponding to
a control voltage;

a first variable frequency divider for dividing the oscil-
lation frequency of said oscillation signal to supply a
frequency-divided first frequency division signal;

a reference frequency oscillator for supplying a reference
signal having a reference frequency;

a fixed frequency divider for dividing the frequency of
said reference signal by a predetermined frequency
divisor to supply a frequency-divided second frequency
division signal;

a phase comparator for comparing said first frequency
division signal with said second frequency division
signal to detect a phase difference and for supplying a
phase difference voltage corresponding to said phase
difference;

a loop filter for converting said phase difference voltage
into said control voltage; and

a control circuit for receiving an input signal specifying
that the oscillation frequency of the oscillation signal is
to be changed from a first frequency to a second
frequency, for commanding a change in the oscillation
frequency from the first frequency to a first predeter-
mined frequency between the first frequency and the
second frequency in response to the input signal, and
tor commanding a change in the oscillation frequency
from the first predetermined frequency to the second
frequency when the oscillation frequency reaches a
second predetermined frequency which is between the
first predetermined frequency and the second fre-
quency.

2. A PLL frequency synthesizer as set forth in claim 1,
wherein said control circuit controls a frequency divisor of
said first variable frequency divider when said oscillation
frequency is to by changed, by supplying said first variable
frequency divider with a first frequency divisor correspond-
ing to said first predetermined frequency of said oscillation
signal in response to said input signal, and supplying said
first variable frequency divider with a second frequency
divisor corresponding to said second frequency when said
oscillation frequency reaches said second predetermined
frequency.

3. A PLL frequency synthesizer as set forth in claim 2,
wherein said first frequency divisor is between a frequency
divisor corresponding to said first frequency and said second
frequency divisor.

4. A PLL frequency synthesizer as set forth in claim 2,
wherein said control circuit comprises:

a frequency detector for detecting the oscillation fre-
quency of said oscillation signal; and

a controller which supplies to said first variable frequency
divider said first frequency divisor in response to said
input signal and supplies to said first variable frequency
divider said second frequency divisor when said fre-
quency detector indicates that the oscillation frequency
of said oscillation signal reaches said second predeter-
mined frequency.

S. A PLL frequency synthesizer as set forth in claim 4,

wherein said frequency detector includes:
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a counter for counting said oscillation signal; and

a register for accumulating a counted value of said
counter.
6. A PLL frequency synthesizer as set forth in claim 5,
wherein said frequency detector includes:

a memory for storing said second predetermined fre-
quency; and

a comparator which compares said second predetermined
frequency with said counted value and supplies the
result of comparison to said controlier.

7. A PLL frequency synthesizer as set forth in claim 4,

wherein said frequency detector includes:

a second variable frequency divider for dividing the
frequency of said oscillation signal by a frequency
divisor smaller than the frequency divisor in said first
variable frequency divider;

a counter for counting a signal subjected to frequency
division by said second variable frequency divider; and

a register for accumulating a counted value of said
counter.

8. A PLL frequency synthesizer as set forth in claim 7,
wherein said frequency detector includes:

a memory portion for storing said second predetermined
frequency; and
a comparator for comparing said second predetermined
frequency with said counted value to supply the resuit
of comparison to said controller.
9. A PLL frequency synthesizer as set forth in claim 4,
wherein said control circuit determines said predetermined
frequency on the basis of a difference between said first

frequency and said second frequency.
10. A PLL frequency synthesizer comprising:

a voltage controlled oscillator for outputting an oscillation
signal having an oscillation frequency corresponding to
a control voltage;

a first variable frequency divider for dividing the oscil-
lation frequency of said oscillation signal to supply a
frequency-divided first frequency division signal;

a reference frequency oscillator for supplying a reference
signal having a reference frequency;

a fixed frequency divider for dividing the frequency of
said reference signal by a predetermined frequency
divisor to supply a frequency-divided second frequency
division signal;

a phase comparator which compares said first frequency
division signal with said second frequency division
signal to detect a phase difference and which supplies

a phase difference voltage corresponding to said phase
difference;
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a loop filter for converting said phase difference voltage
into said control voltage; and

a control circuit for controlling a frequency divisor of said
first frequency division signal,

wherein said control circuit supplies to said first variable

frequency divider such a first frequency divisor that
said voltage controlled oscillator produces a third oscil-

lation frequency between a first oscillation frequency
and a second oscillation frequency, and, when the

oscillation frequency of said voltage controlled oscil-
lator becomes said third oscillation frequency, said
control circuit supplies such a second frequency divisor
to said first variable frequency divider that said voltage
controlled osciliator produces said second oscillation
frequency.

11. A PLL frequency synthesizer comprising:

a voltage controlled oscillator for outputting an oscillation
signal having an oscillation frequency corresponding to
a control voltage;

-a first variable frequency divider for dividing the oscil-

lation frequency of said oscillation signal to supply a
frequency-divided first frequency division signal;

a reference frequency oscillator for supplying a referenc
signal having a reference frequency; |

a fixed frequency divider for dividing the frequency of
said reference signal by a predetermined frequency
divisor to supply a frequency-divided second frequency
division signal;

a phase comparator which compares said first frequency
division signal with said second frequency division
signal to detect a phase difference and which supplies
a phase difference voltage corresponding to said phase
difference;

a loop filter for converting said phase difference voltage
into said control voltage; and

a control circuit for controlling a frequency divisor of said
first frequency division signal,

wherein said control circuit supplies to said first variable
frequency divider such a first frequency divisor that
said voltage controlled oscillator produces a third oscil-
lation frequency between a first oscillation frequency
and a second oscillation frequency, and, when the
oscillation frequency of said voltage controlled oscil-
lator overshoots said third oscillation frequency and
approaches said second oscillation frequency, said con-
trol circuit supplies such a second frequency divisor to
said first variable frequency divider that said voltage

controlled oscillator produces said second oscillation
frequency.
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